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;57)Abstract:
3R0BLEM TO BE SOLVED: To provide a semiconductor device and its manufacturing

nethod and electronic components that can electrically connect a laminated

semiconductor chip to an external device or the like without using any auxiliary means

such as an interposer, and can adopt the configuration regardless of the size of the

aminated semiconductor chip.

SOLUTION: A through hole 12 is formed in semiconductor chips 10a, 10b, 10c, and 10d.

Then, a conductive film 1 6 made of gold is formed on the inner- periphery surface of 24 17a

:he through hole 12 and near an opening part. In addition, the inside of the through hole ^
1 2 is filled with resin 18, thus electrically connecting an electrode 14 of the

semiconductor chip 10d to the conductive film 16, and hence electrically connecting

:he external device that is provided at the side of the semiconductor chip 10a and is

lot shown in a figure to the semiconductor chip 1 0d.
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JPO and NCIPI are not responsible for any

damages caused by the use of this translation.

1 This document has been translated by computer. So the translation may not reflect the original precisely.

2.**** shows the word which can not be translated.

3.1n the drawings, any words are not translated.

CLAIMS

[Claim(s)]

[Claim 1] The manufacture approach of the semiconductor device characterized by having at least the 1st process which forms a through tube in said

semiconductor chip by which the laminating was carried out in the manufacture approach of the semiconductor device which comes to carry out the

laminating of two or more semiconductor chips, the 2nd process which forms the electric conduction film by electroless deposition on the inner skin of

said through tube, and the 3rd process filled up with resin in said through tube.

[Claim 2] The manufacture approach of the semiconductor device according to claim 1 characterized by being filled up with the resin containing an

electric conduction particle as resin with which it is filled up in said through tube.

[Claim 3] The manufacture approach of the semiconductor device according to claim 1 characterized by forming said electric conduction film also near

the opening of said through tube. '.

[Claim 4] The manufacture approach of the semiconductor device according to claim 1 to 3 characterized by forming a through tube in some electrode

pads formed in the active element forming face of said semiconductor chip in said 1st process.

[Claim 5] The manufacture approach of the semiconductor device according to claim 1 to 4 characterized by having the process which forms an

insulator layer between said 1st process and said 2nd process at the inner skin of said through tube.

[Claim 6] Said 2nd process is the manufacture approach of the semiconductor device according to claim 1 to 5 characterized by including the process

which prepares a photoresist in fields other than the field which forms said electric conduction film of said said semiconductor chip by which the

laminating was carried out, the process which makes a catalyst nucleus adhere to the field which forms said electric conduction film, and the process

which carries out the plating bath of said said semiconductor chip by which the laminating was carried out.

[Claim 7] The manufacture approach of the semiconductor device according to claim 1 to 6 characterized by using electrodeposted resin in said 3rd

process as resin with which it is filled up in a through tube.

[Claim 8] The semiconductor device characterized by coming to be manufactured by the manufacture approach of a semiconductor device according

to claim 1 to 7. ?

[Claim 9] Electronic equipment characterized by coming to have a semiconductor device according to claim 8.

[Translation done.]
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DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001]

[Field of the Invention] This invention relates to a semiconductor device, its manufacture approach, and electronic equipment especially relates to a
suitable thing to carry out the laminating of two or more semiconductor chips, and use them
[0002]

[Description of the Prior Art] In the field of a semiconductor device, many things which prepare two or more semiconductor chips in a single package
for the purpose of the miniaturization of a semiconductor device and lightweight-izing in recent years and which prepare especially each
semiconductor chip in a laminating condition have been developed. Such a semiconductor device is called the multi chip package (MCP) or the multi
chip module (MCM). Invention of JP.62-1 58840,11 is mentioned as a concrete example of such equipment. That is, in a single ceramic package, the
laminating of two or more chips is carried out, and the electrode of each chip is connected with a wire. Moreover, while mounting a semiconductor
chip in the wiring substrate called INTAPOZA like invention of JP.1 1 -1 3571 1 ,A as another example and connecting INTAPOZA mutually, a laminating
is carried out and it considers as a single semiconductor device.

[0003]

[Problem(s) to be Solved by the Invention] However, in invention of JP,62-158840,U, since a wire will be allotted to the perimeter of a semiconductor
chip for a large number, the volume of the semiconductor device which has the configuration concerned will be made big beyond the need. Moreover,
when the magnitude of the semiconductor chip by which a laminating is carried out is abbreviation identitas, since it will be hidden by the electrode
with the semiconductor chip located in a high order, things other than the semiconductor chip located in the topmost part become difficult [ bonding ].

furthermore, invention of JP.1 1-13571 1,A — setting — abbreviation — although it can perform easily carrying out the laminating of the
semiconductor chip of the same magnitude, and considering as a single semiconductor device, while mounting each semiconductor chip in INTAPOZA,
in order to secure the electrical installation between INTAPOZA, a production process far more complicated than invention of JP,62~1 58840.U will be
required.

[0004] Then, this invention aims at offering the semiconductor device which can adopt the configuration concerned regardless of the magnitude of the
semiconductor chip by which a laminating is carried out, its manufacture approach, and electronic equipment while it can connect an external device
etc. with the semiconductor chip by which the laminating was carried out electrically, without having been made in order to cancel the fault of the
above mentioned conventional technique, and using supplementary means, such as INTAPOZA.
[0005]

[Means for Solving the Problem] Then, this invention shall be characterized by having at least the 1st process which forms a through tube in said
semiconductor chip by which the laminating was carried out, the 2nd process which forms the electric conduction film by electroless deposition on the
inner skin of said through tube, and the 3rd process filled up with resin in said through tube in the manufacture approach of the semiconductor device
which comes to carry out the laminating of two or more semiconductor chips, in order to attain the above-mentioned purpose.
[0006] Thus, in constituted this invention, it can perform simply forming an electric conduction means in the interior of the through tube formed in the
semiconductor chip by which the laminating was carried out. Moreover, in order to prepare resin in the interior of a through tube, dependability
increases with the resin with which the inside is filled up that the electric conduction film itself should just be extent which can take a flow. By using
the resin which contained the electric conduction particle in the resin with which the interior is furthermore filled up, the dependability of electrical
installation improves further.

[0007] Moreover, in the manufacture approach of the above-mentioned semiconductor device, it shall be characterized by here where said electric
conduction film is formed also near the opening of said through tube.
[0008] Thus, in constituted this invention, since the electric conduction film formed near the opening of a through tube contributes to electrical
installation with wiring, a terminal, etc. of an external device, the dependability of electrical installation with the external device concerned increases.
[0009] Moreover, in the manufacture approach of the above-mentioned semiconductor device, it shall be characterized by forming a through tube so
that some electrode pads formed in the active element forming face of said semiconductor chip may be drilled in said 1 st process.
[0010] Thus, in constituted this invention, since an electrode pad and the electric conduction film are connected electrically, if wiring, a terminal, etc.
of an external device are connected to the electric conduction film or the electrodeposted resin prepared near opening of a through tube, it can
perform easily connecting electrically each semiconductor chip by which the laminating was carried out to the external device concerned.
[0011] Moreover, in the manufacture approach of the above-mentioned semiconductor device, it shall be characterized by having the process which
forms an insulator layer between said 1st process and said 2nd process at the inner skin of said through tube.
[0012] Thus, in constituted this invention, since each semiconductor chip and electric conduction film by which the laminating was carried out are
insulated by the insulator layer, the electric conduction film concerned can be used as contact unrelated to electrical installation with the
semiconductor chip concerned.

[0013] Moreover, in the manufacture approach of the above-mentioned semiconductor device, said 2nd process shall be characterized by to include
the process which prepares a photoresist in fields other than the field which forms said electric conduction film of said said semiconductor chip by
which the laminating was carried out, the process which makes a catalyst nucleus adhere to the field which forms said electric conduction film, and
the process which carries out the plating bath of said said semiconductor chip by which the laminating was carried out
[0014] Thus, in constituted this invention, since the electric conduction film is formed by electroless deposition, it can perform easily forming the
electric conduction film in the interior of a through tube.

[0015] Moreover, in the manufacture approach of the above-mentioned semiconductor device, it made to use electrodeposted resin into that by which
it is characterized in said 3rd process as resin with which it is filled up in a through tube. Thus, in constituted this invention, resin can be formed
alternatively and easily in a through tube in a short time.

[0016] Furthermore, in a semiconductor device, it shall be characterized by above either coming to be manufactured by the manufacture approach of
the semiconductor device a publication.

[0017] Thus, in constituted this invention, since a wire etc. becomes unnecessary securing the electric flow of semiconductor chips by which the
laminating was carried out, it can perform attaining the miniaturization of a semiconductor device easily.

[0018] It shall add and shall be characterized by coming to have the above-mentioned semiconductor device in electronic equipment.
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[0019] Thus, in constituted this invention, since the semiconductor device miniaturized conventionally can be used, it can perform attaining the

•miniaturization of the electronic equipment itself easily.

[0020]

[Embodiment of the Invention] Below, it explains at a detail, referring to an accompanying drawing about the gestalt of suitable operation of the

semiconductor device concerning this invention, its manufacture approach, and electronic equipment

[0021] Drawing 1 is the sectional view showing the outline of the semiconductor device concerning the gestalt of operation of the 1st of this

invention. Moreover, drawing 2 is a sectional view (1) explaining the production process of the semiconductor device concerning the gestalt of

operation of the 1st of this invention. Moreover, drawing 3 is a sectional view (2) explaining the production process of the semiconductor device

concerning the gestalt of operation of the 1st of this invention. Moreover, drawing 4 is the sectional view showing the outline of the semiconductor

device concerning the gestalt of operation of the 2nd of this invention. Moreover, drawing 5 is the sectional view showing the outline of the

semiconductor device concerning the gestalt of operation of the 3rd of this invention.

[0022] It explains based on semiconductor device ****** drawing 1 concerning the gestalt of operation of this invention. The semiconductor device

100 concerning the gestalt of this operation is carrying out the laminating of the semiconductor chips 10a, 10b, 10c, and 10d, where an active element

forming face (it considers as an active side hereafter) is arranged in this direction. The semiconductor chips 10a, 10b, 10c, and 10d by which the

laminating was carried out are pasted up with the adhesives 20a, 20b, and 20c which intervene among these semiconductor chips.

[0023] Moreover, the through tube 12 which penetrates these in the direction of a laminating is formed in semiconductor chips 10a, 10b, 10c, and 10d.

The electric conduction film 16 is formed in the inner skin of a through tube 12. The electric conduction film 16 is formed bygold (Au). In addition,

about the formation approach, it mentions later. Furthermore, the edges 17a and 17b of the electric conduction film 16 are exposed outside from the

through tube 12. It adds and the through tube 12 interior is filled up with resin 18. Resin 18 is acrylic resin, uses cation mold acrylic electrodeposition

resin, and is formed by the electrodeposted method.

[0024] According to the gestalt of operation of this invention explained above, if the terminal of an external device etc. is connected to electrode pad

14d in semiconductor chips [ 10a, 10b, 10c, and lOd ] one of fields, the electric conduction film 16 can make connection to the substrate in which a

role of contact was prepared sure enough in the field of the semiconductor chips [ 10a, 10b, 10c, and 10d ] opposite side. Therefore, it becomes

possible to. connect electrically electrically the external device and 10d of semiconductor chips which were prepared in the semiconductor chip 10a

side by connecting with a conductor 24 and which are not illustrated electrode pad 14d formed in 10d of semiconductor chips, and the electric

conduction film 1 6 for example. In addition, it is desirable to make connection between electrode pad 1 4d and the electric conduction film 1 6 with tin,

a tin alloy, etc.

[0025] In addition, the number of the semiconductor chip by which a laminating is carried out is not restricted to four pieces, and is good as for other

numbers. Moreover, the magnitude of the semiconductor chip by which a laminating is carried out may differ, respectively. Moreover, a through tube 12

may be altogether formed two or more corresponding to an electrode pad, if the circuit of each semiconductor chip by which a laminating is carried

out etc. is nbt spoiled. Furthermore, a heat sink may be prepared among semiconductor chips 10a, 10b, 10c, and 10d. In addition, these things are

applicable also to the gestalt of other operations.

[0026] Moreover, resin 18 does not need to be completely fiNed up with the through tube 12, and should just be prepared possible [ the terminal of an

external device, etc. and connection ]. Moreover, resin 18 may be formed on 17a and 17b, when not using the edge of the electric conduction film 16

for electrical installation. Furthermore, the electric conduction film 16 is formed withgold, and also it may be formed with alloys, such as. nickel (nickel),

copper (Cu), and nickel-gold (nickel-Au) and nickel-golden-copper (nickel-Au-Cu). In addition, these things are applicable also to the gestalt of other

operations::-:

[0027] It is desirable to add and to prepare the insulator layer for protecting the active side concerned on a semiconductor chips [10a, 10b, 10c, and

tOd ] active side. Specifically, it is suitable to prepare silicon oxide (Si02) and a silicon nitride (SiN) as an insulator layer. In addition, this insulator

layer should just form a thing which is formed in a semi-conductor wafer production process and which is mentioned later in a semi-conductor wafer

manufacture phase. Moreover, the semi-conductor wafer was carried out after dividing into each semiconductor chip, and it may be prepared.

Furthermore, an insulator layer may be formed in semiconductor chips [ 10a 10b, 10c, and 10d ] a side face and a rear face by approaches, such as

post processing, for example, potting, vacuum evaporationo, and a transfer mold. In addition, these things are applicable also to the gestalt of other

operations.

[0028] Moreover, in order to make into a positive thing the electric insulation with the metal wiring layer etc. and the electric conduction film 16 which

were formed in semiconductor chips 10a, 10b, 10c, and 10d like the semiconductor device concerning the gestalt of operation of the 2nd of this

invention, it is desirable to form an insulator layer 22. That is. as shown in drawing 4 , first, an insulator layer 22 is formed in the inner skin of a

through tube 12. on it, the laminating of the electric conduction film 16 shall be carried out, and it shall be prepared. If it does in this way, the electric

insulation with the electric conduction film 16 and the semiconductor chips [ 10a, 10b 10c. and 10d ] metal wiring layer which is not illustrated can be

aimed at certainly.

[0029] In addition, as an insulator layer 22, silicon oxide (Si02) and a silicon nitride (SiN) are suitable. Furthermore, organic compound insulators, such

as polyimide, may be formed. In addition, the formation approach is good by any approach to heat-treat a CVD method and semiconductor chips 10a,

10b, 10c, and 10d in the elevated-temperature ambient atmosphere containing oxygen, to oxidize the part exposed to the inner skin of the connection

hole 18, and to form an oxide film etc.

[0030] Next, the manufacture approach of the semiconductor device concerning the gestalt of operation of this invention is explained.

[0031] First, as shown in drawing 2 (A), the semi-conductor wafer 40 which finished the process of a semiconductor chip is pasted up in the state of a

laminating, a laser beam is irradiated to the part which forms a through tube, and a through tube 12 is formed. In addition, the exposure of a laser

beam must be carefully performed so that damage on punching an active element etc. may not be done.

[0032] In addition, a through tube 1 2 is good also as what is prepared by etching of the sentiment method or the dry cleaning method. Although

punching takes time amount rather than the approach using a laser beam when etching by the dry cleaning method, the dry area of the inner skin of a

through tube 12 is small. What is necessary is just to make it the approach by which wet etching used alkali solutions, such as KOH, and dry etching

used the etching gas of CF4 grade, the approach using the plasma, etc. use what is used by silicon processing as the concrete etching approach.

[0033] Next, as shown in drawing 2 (B), the part which applies a photoresist to semiconductor chips [ by which the laminating was carried out / 10a

10b, 10c, and 10d ] both sides, forms the photoresist film 30 in them, and prepares the electric conduction film in them at a back process is removed.

[0034] Next, as shown in drawing 2 (C), golden electroless deposition is performed to semiconductor chips [ by which the laminating was carried out /

10a 10b, 10c, and 1 0d ] both sides, and the electric conduction film 16 is formed in them.

[0035] Continuously, as shown in drawing 3 (A), acrylic resin is formed on the electric conduction film 16 using electrodeposted resin. At this time,

electrodeposted resin is made not to be formed by a resist etc. beforehand about a part for the terminal area which needs to take an external device

and electrical installation behind.

[0036] Next, if a through tube 12 is filled up with electrodeposted resin 18 as shown in drawing 3 (B), the photoresist film 30 will be removed.

[0037] With the above procedure, the semiconductor device concerning the gestalt of operation of this invention can be manufactured. In addition, in

the semiconductor device concerning the gestalt of the 2nd operation shown in drawing 4 , after formation of a through tube, an insulator layer 22 is

formed by the above-mentioned approach, and the electric conduction film 16 is formed after that Moreover, it may be difficult to deposit a metal

depending on the quality of the material of an insulator layer 22, and to adhere by electroless deposition, on it. In such a case, before the process of

the electroless deposition shown in drawing 2 (C), the palladium colloidal solution is permeated in semiconductor chips 10a. 10b. 10c. and 10d. and

processing which makes palladium adhere to the part which forms the electric conduction film is performed. If this processing is performed, it can
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perform easily palladium serving as a catalyst nucleus and forming the electric conduction film on an insulator layer 22.

[0038] Next the semiconductor device concerning the gestalt of operation of this invention is explained based on drawing 5 . The semiconductor
device 100 concerning the gestalt of this operation is carrying out the laminating of the field in which each electrode pad 14a, 14b, 14c, and 14d was
formed for semiconductor chips 10a, 10b, 10c, and 10d in the condition of having arranged in this direction. The electrode pads 14a, 14b, 14c, and 14d
are connected to the circuit which was formed in semiconductor chips 10a, 10b, 10c, and 10d, respectively and which is not illustrated. In addition,
Adhesives 10a, 10b, and 10c, the electric conduction film 16, and resin 18 are the same configurations as the thing concerning the gestalt of the 1st
operation, and resin 18 is using acrylic electrodeposition resin.

[0039] If the terminal of an external device etc. is connected to either of the edges 1 7a and 1 7b of the electric conduction film 1 6 according to the
gestalt of operation of this invention explained above, it will connect with the semiconductor chips [ 10a, 10b, 10c, and 10d ] electrode pads 14a, 14b,
14c, and 14d through the electric conduction film 16. Therefore, regardless of the magnitude of the semiconductor chip by which a laminating is

carried out, the semiconductor chip and external device by which the laminating was carried out are electrically connectable. Moreover, a
supplementary means like INTAPOZA is not needed.

[0040] In addition, in order to secure certainly an electric flow with the electrode pads 14a, 14b, and 14c and the electric conduction film 16, electric
conduction material, such as tin and a tin system alloy, is prepared on the electrode pads 14a and 14b and 14c, it combines with the electrode pads

3

14a, 14b, and 14c, and the electric conduction film 16 and this electric conduction material may be made to be connected. Furthermore, as long as the
electrode pads 14a, 14b, 14c, and 14d are generally used [ copper / (aluminum-Si-Cu) / aluminum (aluminum) and aluminum-silicon (aluminum-Si) and
copper (Cu) aluminum-silicon-] as the electrode and wiring of a semiconductor chip, you may be the thing of what kind of the quality of the material.-
furthermore, electrode pad 14d — a top — the electric conduction film 16 — ** — it is desirable to form metal layers (for example, Tt-W, Pt-Au,
nickel, Cu-Au, etc.) which are generally known as an undershirt bump metal so that it can connect stably.

[0041] As stated above, the interior is penetrated, the semiconductor device 100 concerning the gestalt of each operation of this invention can plan
electrical installation of a peripheral device, and neither a wire nor INTAPOZA needs to be used for it Moreover, since only the part which prepares
neither a wire nor INTAPOZA can be used and contraction-ization of the component-side product of a semiconductor device can be attained, if this
semiconductor device 100 is mounted in electronic equipment the miniaturization of the electrical machinery and apparatus itself can be attained
[0042]

[Effect of the Invention] In the manufacture approach of the semiconductor device which comes to carry out the laminating of two or more
semiconductor chips according to this invention as explained above The 1st process which forms a through tube in said semiconductor chip by which
the laminating was carried out Since it is considering as the configuration which has at least the 2nd process which forms the electric conduction film
by electroless deposition on the inner skin of said through tube, and the 3rd process which prepares resin with conductivity in said through tube,
Semiconductor chips and an external device with a semiconductor chip are electrically connectable through the through tube of the semiconductor
chip by which the laminating was carried out Moreover, since electric connection can be made through supplementary means, such as a wire and
INTAPOZA, while contributing also to the miniaturization of a semiconductor device, it contributes also to the cost cut of a semiconductor device
remarkably.

[Translation done.]
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DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings] .

[Drawingl] It is the sectional view showing the outline of the semiconductor device concerning the gestalt of operation of the 1st of this invention.

[Drawing 2] It is a sectional view (1) explaining the production process of the semiconductor device concerning the gestalt of operation of the 1st of

this invention.

[Drawing 3] It is a sectional view (2) explaining the production process of the semiconductor device concerning the gestalt of operation of the 1st of

this invention. _

[Drawing 4] It is the sectional view showing the outline of the semiconductor device concerning the gestalt of operation of the 2nd of this invention.

[Drawing 5] It is the sectional view showing the outline of the semiconductor device concerning the gestalt of operation of the 3rd of this invention.

[Description of Notations]

1 0a ...... Semiconductor chip

1 0b ...... Semiconductor chip

10c . Semiconductor chip

10d Semiconductor chip

12 Through tube

14a ...... Electrode pad

14b Electrode pad

14c Electrode pad

1 4d ...... Electrode pad

16 ...... Electric conduction film

17a ...... Edge

17b ...... Edge \

1 8 ...... Electrbdeposted resin

20a ...... Adhesives •'.

20b . .... Adhesives

20c. Adhesives '.'

22 ...... Insulator layer

24 ...... electric —- a conductor

30 . Photoresist film

40 ...... Semi-conductor wafer which carried out the laminating

1 00 ...... Semiconductor device

[Translation done.]
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DRAWINGS
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